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The invention relates to a method for producing 
an integrated resistor having a dual resistivity thin 
film layer according to the preamble of claim 1. 

In the article of Hayden Morris {Navy Technical 
Disclosure Bulletin, vol. 8, no. 7 (1983.06), pages 

film of resistive material to form resistors of the 



>r the HI 



The etched areas i 
Ni mask, and the 
completely cover 



■e electrolitically covered by a 



by a 



id by a Ni pattern. 



Further advantages of the invention will 
become apparent from the following description 
of a preferred example with reference to the 
drawing which illustrates the manufacture steps 
for producing an integrated microcircuit having a 
low and a high resistive layer. 

As illustrated in part a, a substrate 10 of 
alumina (Al 2 0 3 ) is coated by RF sputtering with a 



pletely covered by a high resistivity film layer 
using a sputtering technique. Next, a low resistiv- 
ity film layer is deposited such that is overlays the 
first film layer, and the low resistivity film layer is 
then overcoated with a metallization film layer. A 
plurality of conductor patterns and resistor 
pattern areas are delineated using photolithog- 
raphic masking and etching techniques. The 
microcircuit substrate with the pattern areas is 
then annealed in a vacuum or inert atmosphere, 
and the low resistivity film layer is etched away in 
one of the resistor pattern areas. Without affect- 
ing the high resistivity film layer resulting in this 
film forming the resistor in this area. 

DE— A 32 00 983 refers to an electrical network 
having a substrate with two different resistivity 
layers, e.g. CrSi and NiCr which are deposited by 
sputtering or evaporation techniques. Thin film 
resistors having different resistivities are realized 
by forming a conductive layer (Cu) on top of the 
said two layers; selective etching steps are per- 
formed by employing a patterned photomask to 

57 519 of the applicant in which on a single 
resistive layer of NiCr a second conductive layer 



le mask are etched away by an ion 
etching step and the masks (Ni) removed. 

In order to cover a large range of values, 
particularly in the case of high resistances for low 
surface resistivity and of low resistances for high 
surface resistivity, single resistivity circuits are 
subject to three limitations: 

—manufacture of very narrow resistive paths 
(10 to 20 urn) is inaccurate, difficult to produce 
and to trim and has a high rejection rate; 
—the meander lines need large surfaces; 

■;e both high and low 



is an object of the invention to provide ar 
improved method for p 
having at least two diffe 
by sequentially depositing layers of different 
resistive material and a conductor and sub- 
sequently etching the assembly in a sole ion 



ir 12 is photo- 



y film l< . 
following step b, said cerme 
masked by a photopolymer 14, e.g. «i uou n. in 
c is illustrated the electrolytic growth of the mask 
16 of Ni having a thickness of about 2 urn; the 
photopolymer 14 is then removed. 

Next (step d), a low resistivity film layer 18 of 
NiCr is deposited by a RF sputtering technique, 
which is then— step e— photomasked by a photo- 
polymer 20 (AZ 1350 H). Similar to step c, in the 
following step f is illustrated the electrolytic 
growth of the mask 22 of Ni having a thickness of 
about 2 urn; the photopolymer 20 is then 



onductive triple layer 
24 is deposited, e.g. NiCr— Pt— Au, which is sub- 
sequently (step h) photomasked by patterns 26. 
Again (step i) we have an electrolytic growth of a 
mask 28 of Ni having a thickness of about 3 urn; 
the photopolymer patterns 26 are then removed. 

In step 1, the areas not covered by the masks 
are etched by an ion attack technique. Finally, the 
residual Ni masks 16, 22 and 26 are removed (step 

is possible to 



Method for producing a multi resistivity thin 
film microcircuit having a substrate (10) which is 
covered by at least two layers (12, 18) of different 
resistive material and a conductive layer (24), 
characterized in that the different resistive layers 
(12, 18) are directly provided in the desired resis- 
tor areas with a mask (16, 22) which is electrolyti- 
cally grown in the openings of photopolymer 
layers (14, 20), which are in turn removed, in that 
the covering conductive layer (24) is also masked 
by a photopolymer in which a pattern (26) is 
provided for the electrolytic growth of a further 
mask (28), after which said photopolymer layer 

by the residual masks (16, 22, 2! 
in a single step by ior 



m Substrat (10), das vc 



2 



EP 0 175 654 B1 



direkt in den gewunschten 
len mit einer Maske (16, 22) 
e elektrolytisch durch Wachs- 



t) ebenfalls durch ein Photopolymer 
ird, in welchem fur das elektrolytische 
einer weiteren Maske (28) ein Muster 
(26) vorgesehen ist, woraufhin die Photopolymer- 
sohicht (26) beseitigt wird, und daft die nicht von 
den Rest-Photomasken (16, 22, 28) bedeckten 
Bereiche in einem einzigen Schritt durch lonene- 
rosion fortgeatzt werden, bevor die Rest-Masken 



Revendication 



d'un masque (16,22) qui est forme par 
ce electrolytique dans les ouvertures des 
d'un photopolymere (14, 20) qui sont, a 

couverture (24) est egalement masquee 

.) pour permettre tecroissance&ectrolyti- 
n deuxieme masque (28), en ce qu'en- 
enleve ladite couche photopolymere (26) 

3 rLiduels (16, 22, 2! 
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